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Amendments to the Claims: 

This listing of cfaims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (cun^ntly amended): A semiconductor bipolar junction device, comprising: 
a substrate of semiconductor material having a desired crvstalllne orientatfon : 
a fir^t semiconductor m aterial extending substantially vertically from said 

substrate to fomn a hill having the same crystalline orientatton as said substrate: 
said first material having a sidewall and an upper surface; and 
a cocond matorial; 

said second material jo i nod to at loact implanted or diffused into a portion of said 
sidewall and to at least a portion of said upper surface of said first material; 

wherein a bifiojar junction is fornied between said first and second materials. 

2. (original): A semiconductor junction device as recited in daim 1, further 
comprising: 

a first electrical contact connected to said first material; and 
a second electrical contact connected to said second material. 

3. (original): A semiconductor junction device as recited In claim 1, wherein said 
junction comprises a pn junction. 

4. (original): A semiconductor junction device as recited in claim 1. wherein said 
junction comprises an in junction. 
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5. (original): A semiconductor junction device as recited in claim 1, wherein said 
junction comprises an p/ junction. 

6. (currently amended): A semiconductor bipolar junction device, comprising: 
a substrate of semiconductor material having a desired crystailine orientation: 
a first semiconductor material extending substantially vertically from said 

substrate to form a hill havlnc the same crystalline orientation as said substrate : 
said first material havino at least an uoper portion doped with a first impurity 

comprising a s e mioonduotor motoria l ; 

said first material having a sidewall and an upper surface; and 
a second mat e ria l : 

said second material jo i n e d to at l oact implanted or diffused into a portion of said 
sidewall and to at least a portion of said upper surface of said first material; 

wherein a bipolar junction is formed between said first and second materials, 

7. (original): A semiconductor junction device as recited in claim 6, further 
comprising: 

a first electrical contact connected to said first material; and 
a second electrical contact connected to said second material 

8. (original): A semiconductor junction device as recited in dalm 6, wherein said 
junction comprises a pn junction^ 

9. (original): A semiconductor junction device as recited in claim 6, wherein said 
junction comprises an in junction. 

10. (original): A semiconductor junction device as recited in claim 6, wherein 
said junction comprises a p/ junction. 
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11. (currently amended): A semiconductor bipolar junction device, comprising: 
a substrate of semioonductor material having a desired crystalline orientation : 

a first material extending substantially vertically from said substrate to fonnn a hill 
having the same crystalline orientation as said substrate : 

said first material having a sidewall and an upper surface; and 

wherein an upper portion of said first semiconductor material has been doped 
with a different type dopino than that of the substrate: 

a second m a t e ri al ; 

s a i d se cond materia l compri si ng a se m i oonductor mat e ria l ; 
sa i d se cond material implanted or drffiised into joined to at least a portion of said 
sidewall and to at least a portion of said upper surfece of said first material; 

wherein a bipolar junction is fonned between said first and second materials. 

12. (original): A semiconductor junction device as recited in claim 1 1 , further 
comprising: 

a first electrical contact connected to said fir^ material; and 
a second electrical contact connected to said second material. 

13. (original): A semiconductor junction device as recited In claim 11, wherein 
said junction comprises a junction. 

14. (original): A semiconductor junction device as recited In claim 1 1 , wherein 
said junction comprises an in junction. 

1 5. (original): . A semiconductor junction device as recited in claim 1 1 . wherein 
said junction comprises a p/ junction. 
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16. (currently amended): A semiconductor bipolar junction device, comprising: 
a substrate of semiconductor material liavina a desired crystalline orientation 

and a first donor imouritv tvoe : 

a first semiconductor material extending substantially vertically from said 
substrate to fomn a hill having the same crystalline orie ntation as said substrate: 

said first material having a sidewall and an upper surtece: and 

vtfherein an upper portion of said first semiconductor material is d oped vyith a 
second donor impurity tvoe: 

a second s omioonduotor mat e ria l ; 

oald Gocond material of said first do nor imouritv tvoe implanted or diffused into 
j84ned4e at least a portion of said sidewall and to at least a portion of said upper 
surface of said first material; 

wherein a bipolar lunction is formed between said first and second materials. 

17. (original): A semiconductor junction device as recited in claim 16, further 
comprising: 

a first electrical contact connected to said first material; and 
a second electrical contact connected to said second material. 

18. (original): A semiconductor junction device as recited in claim 16, wherein 
said junction comprises a pn junction. 

19. (original): A semiconductor junction device as recited in claim 16, wherein 
said junction comprises an in junction. 

20. (original): A semiconductor junction device as recited in claim 16. wherein 
said junction comprises a p/ junction. 

I 
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21 , (currently amended): A semiconductor blfiglar junction device, comprising: 
a substrate of semiconductor material having a desired crystalline orientation : 

a first material extending substantially vertically from said substrate to form a hili 
of semic onductor material having the same crystalline orientation as said substrate: 

eald first mat e ria l compris i ng q dopod oom i conductor mat e ria l : 

wherein an uo per portion of said first material is doped with a different tvoe 
doping than that of the substrate: 

said first material having a sidewall and an upper surface; [[and]] 

a second matorial; 

oaid cocond mat e rial comprising a e om i oonduotor mat e ria l ; 

said SQCond material implanted or diffused into teinod-te at least a portion of said 
sidewall and to at least a portion of said upper surface of said first material: 

wherein a biBojar junction is fomied between sard first and second materials; 

a doped poiysi lioon region in contact with one or more sidewalls of said first 
and/or second material an^ configured for receiving electrical contacts . 

22, (currently amended): A semiconductor junction device as recited in claim 21, 
further comprising: 

a first electrical contact connected to said first material; and 
a second electrical contact connected to said second material; 
wherein said first and second electrical contacts are connected directiv or 
through said doped poivsilicon . 

23. (original): A semiconductor junction device as recited in claim 21 , wherein 
said junction comprises a pn junction. 

24. (currently amended): A semiconductor junction device as recited in claim 21, 
wherein said junction comprises either an in ore/ junction. 
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25. (cancelled) 

26. (currently amended): A semiconductor bipolar function device, comprising: 
a substrate of semicond uctor material having a desired crystalline orientation 

and a first donor impurity type : 

a first material extending substantially vertically from said substrate to form a hill 
of semiconductor material havinc the same crystalline orientation as said substrate: 

s aid first materia l compris i ng a Gomiconduotor mat e rial; 

wherein said first material comprises a portion of said substrate which remains 
after adjacent portions of substrate material have been etched awav: 

wherein an upper portion o f said first material is doped with a second donor 
impurity tvoe: 

said first material having a sidewall and an upper surface; and 
a second material; 

said second material comprising a dopant of said first donor imouritv tvoe deeed 
somioonductor materia l; 

said second material implanted or diffused into joined to at l ooct a an upper 
portion of a first said sidewall and an adioinina te^ 4 Qact a porHon of said upper 
surface of said first material: 

wherein a bi29!iE junctton Is formed between said first and second materials. 

27. (original); A semiconductor junction device as recited in claim 26, further 
comprising: 

a first electrical contact connected to said first material; and 
a second electrical contact connected to said second material. 
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28, (currently amended): A semiconductor junqtion device as recited in claim 26, 
wherein said junction compricoc is selected from the arouo of juncti on tvoes consisting 
Sf pn, ni, pi and pin junctions jmetoft. 

aaims 29-30 (Canceled) 

31. (cunrently amended): A semiconductor bipolar junction device, comprising: 
a substrate of semiconductor material having a desired crystalline orientation: 
a first doped semiconductor material extending substantially vertically from said 

substrate to fonn a hill having the same crvstalline orientation as said substrate ; 

wherein said first material comprises a portion of said substrate which remains 

after adjacent portions of substrate material have been etched awav: 

wherein an upper portion of said first semiconductor material has been doped: 
said first material having a sidewall and an upper surface; [[and]] 
a second dopod somiconductor materia l ; 

said second material implanted or diffused into joinod to at loast a an upper 
portion of a first said sidewall and an adjoining to at l ooot a portion of said upper 
surface of said first material: 

wherein a bipolar junction is formed between said first and second materials; 

at least one stopper region formed on the upper portion of said substrate around 
said hill: 

at least one isolation region formed over said at least one stopper region: and 
at least two oolvsilicon regions formed over said isolation regions and in contact 

with said first and second materials: 

said pQlysJIicon regions being configured for receiving contacts for estabirshino 

electrical connection to said bipolar iunction . 
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32. (currently amended): A semiconductor junction device as recited In claim 31, 
further comprising: 

a first electrical contact connected to said first material; and 
a second electrical contact connected to said second material; 
wherein said first and second electrical contacts are connected directly or 
through said doped Dolvsiilcon , 

33. (currently amended): A semiconductor junction device as recited in claim 31, 
wherein said Junction compricoo is selected from the group of junction types consisting 
of pn, ni, pi and pin junctions junct i on . 

34. (withdrawn): A semiconductor junction device, comprising: 
a substrate; 

a first semiconductor material extending substantially vertically from said 
substrate; 

said first material having a sidewall and an upper surface; 
a second semiconductor material; 

said second material Joined to at least a portion of satd sidewall and to at least a 
portion of said upper surface of said first semiconductor material; and 
a third semiconductor material; 

said third material joined to at least a portion of said second material; 
wherein a first junction is formed between said first and second materials; 
wherein a second junction is formed between said second and third materials; 

and 

wherein said first material Is electrically isolated from said third material. 
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35. (withdrawn): A semiconductor junction device as recited in claim 34, furth^ 
comprising: 

a first electrical contact connected to said first material; 

a second electrical contact connected to said second material; and 

a third electrical contact connected to said third material. 

36. (withdrawn): A semiconductorjunctlon device as recited in claim 34, 
wherein said first junction comprises a pn junction. 

37. (withdrawn): A semiconductor Junction device as recited in claim 34. 
wherein said first junctton comprises an In junction. 

38. (withdrawn): A semiconductor junction device as recited in claim 34, 
wherein said first junction comprises a p/ junction. 

39. (withdrawn): A semiconductor junction device as recited in daim 34, 
wherein said second junction comprises a pn junction. 

40. (withdrawn): A semiconductor junction device as recited in daim 34, 
wherein said second junction comprises an /n junction. 

41. (withdrawn): A semiconductor junction device as recited in claim 34, 
wherein said second junction comprises a p/ junction. 

42. (withdrawn): A semiconductor junction device as recited in claim 34, 
wherein said first and second junctions are configured as a bipolar transistor 
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43. (withdrawn): A semiconductor junction device as recited in claim 42, 
wherein said bipolar transistor comprises a npn transistor. 

44. (withdrawn): A semiconductor junction device as recited in claim 42, 
wherein said bipolar transistor comprises a pnp transistor. 

45. (withdrawn): A semiconductor junction device as recited In claim 34, 
wherein said first and second junctions are configured as a pin junction device. 

46. (withdrawn): A semiconductor junction device as recited in claim 34, 
wherein said first and second junctions are configured as a pip junction device. 

47. (withdrawn): A semiconductor junction device, comprising: 
a substrate; 

a first material extending substantially vertically from said substrate; 
said first material comprising a doped semiconductor material; 
said first material having a sidewall and an upper surface; 
a second material; 

said second material comprising a semiconductor material; 
said second material joined to at least a portion of said sidewall and to at least a 
portion of said upper surface of said first material; and 
a third material; 

said third material comprising a doped semiconductor material; 
said third material joined to at least a portion of said second material; 
wherein a first junction is formed between said first and second materials; 
wherein a second junction is formed between said second and third materials; 

and 

wherein said first material is electrically isolated from said third material. 
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48. (withdrawn): Asemlconductorjunctiondeviceasredtedlnclaim47,furth 
comprising: 

a first electrical contact connected to said first material; 

a second electrical contact connected to said second material: and 

a third electrical contact connected to said third material. 

49. (withdrawn): A semiconductor junction device as recited in daim 47, 
wherein said first junction comprises a pn junction. 

50. (withdrawn): A semiconductor junction device as recited in claim 47, 
wherein said first junction comprises an in junction. 

51 . (withdrawn): A semiconductor junction device as recited in claim 47, 
wherein said first junction comprises a p/ junction. 

52. (withdrawn): A semiconductorjunction device as recited in claim 47, 
wherein said second junction comprises a pn junction. 

53. (withdrawn): A semiconductorjunction device as recited in claim 47, 
v\^erein said second junction comprises an /o junction. 

54. (withdrawn): A semiconductorjunction device as recited In claim 47, 
wherein said second junction comprises a p/ junction. 

55. (withdrawn): A semiconductorjunction device as recited in claim 47, 
wherein said finst and second junctions are configured as a bipolar transistor. 
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56. (withdrawn): A semiconductor junction device as recited In claim 55, 
wherein said bipolar transistor comprises a npn transistor. 

57. (withdrawn): A semiconductor junction device as recited in claim 55, 
wherein said bipolar transistor comprises a pnp transistor. 

58. (withdrawn): Asemlconductor junction device as recited in dalm 47, 
wherein said first and second Junctions are configured as a pin junction device. 

59. (withdrawn): A semiconductor junction device as recited In claim 47, 
wherein said first and second junctions are configured as a pip junction device. 

60. (withdrawn): A semiconductor junction device, comprising: 
a substrate; 

a first doped semiconductor material extending substantially vertically frorn said 
substrate; 

said first doped semiconductor material having a sidewall and an upper surface; 
a second doped semiconductor material; 

said second doped semiconductor material joined to at least a portion of said 
sidewall and to at least a portion of said upper surface of said first doped 
semiconductor material; and 

a third doped semiconductor material; 

said third doped semiconductor material joined to at least a portion of said 
second doped semiconductor material; 

wherein a first junction is formed between said first and second materials: 
wherein a second junction is formed between said second and third materials; 

and 

wherein said first material is electrically isolated from said third material. 
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61 . (withdrawn): A semiconductor junction device as recited in claim 60, further 
comprising: 

a first electrical contact connected to said first material; 

a second electrical contact connected to said second material; and 

a third electrical contact connected to said third material. 

62. (wthdrawn): A semiconductorjunction device as recited in claim 60, 
wherein said first junction comprises a pn junction. 

63. (withdrawn): A semiconductorjunction device as recited in claim 60, 
wherein said second junction comprises a pn junction. 

64. (withdrawn): A semiconductor junction device as recited In claim 60, 
wherein said first and second junctions are configured as a bipolar transistor. 

65. (withdrawn): A semiconductorjunction device as recited in claim 64, 
wherein said bipolar transistor comprises a npn transistor. 

66. (withdrawn): A semiconductor junction device as recited in daim 64, 
wherein said bipolar transistor comprises a pnp transistor. 

Claims 67-91 (Canceled) 
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92. (new): A semiconductor junction device as recited in dalm 1 , wherein 
said second material is implanted or diffused into an upper portion of a first sidewall of 
said first material and an adjoining portion of said upper surface of said first material. 

93. (new): A semiconductor junction device as recited in daim 1 , furtlier 
comprising: 

a stopper region formed on the top of said substrate around said hill of said first 
material; 

an isolation region deposited or fonned over said stopper region; and 
at least two poiysillcon regions deposited over said isolation region and adapted 
for receiving electrical contacts. 

94. (new): A semiconductor junction device as recited in daim 1 , wherein 
said substrate comprises silicon or silicon-on-insulator 

95. (new): A semiconductor junction device as recited in daim 1 . wherein 
said first material comprises a portion of said substrate which has been doped and 
about which substrate material has been etched away leaving said hill of said first 
material. 

96. (new): A semiconductor junction device as recited in daim 6, wherein 
said second material is implanted or diffused into an upper portion of a first sidewall of 
said first material and an adjoining portion of said upper surface of said first material. 

97. (new): A semiconductor junction device as recited in daim 6, further 
comprising; 

a stopper region fonned on the top of said substrate around said hill of said first 
material; 
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an isolation region deposited or fomied over said stopper region; and 
at least two polysilicon regions deposited over said isolation region and adapted 
for receiving electrical contacts. 

98. (new): A semiconductor junction device as recited in claim 6, wherein 
said substrate comprises silicon or sllicon-on-insulator, 

99. (new): A semiconductor junction device as recited In claim 6, wherein 
sard first material comprises a portion of said substrate which has been doped and 
about which substrate material has been etched away leaving said hill of said fir^t 
material. 

1 00. (new): A semiconductor junction device as recited in claim 1 1 , wherein 
said second material is implanted or diffused into an upper portion of a first sidewall of 
said first material and an adjoining portion of said upper surface of said first material. 

101. (new): A semiconductor junction device as recited in claim 1 1 , further 
comprising: 

a stopper region formed on the top of said substrate around said hill of said first 
material; 

an isolation region deposited or formed over said stopper region; and 
at least two polysilicon regions deposited over said isolation region and adapted 
for receiving electrical contacts. 

1 02. (new): A semiconductor junction device as recited rn claim 1 1 , wherein 
said substrate comprises silicon or sillcon-on-insulator. 
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1 03. (new): A semiconductor junction device as recited in claim 1 1 , wherein 
said first material comprises a portion of said substrate which has been doped and 
about which substrate material has been etched away leaving said hiii of said first 
material. 

1 04. (new): A semiconductor junction device as recited In claim 1 1 : 
wherein said substrate Is of p-type material; 

wherein the upper portion of said first material is doped with an n-dopant; and 
wherein said second material comprises a p-type dopant. 

105. (new): A semiconductor Junction device as recited In claim 16, wherein 
said second material is implanted or diffused into an upper portion of a first sidewall of 
said first material and an adjoining portion of said upper surface of said fir^t material. 

106. (new); A semiconductor junction device as recited in claim 16, wherein 
said donor impurity types comprise pndopants and r^dopants. 

107. (new): A semiconductor junction device as recited in daim 16, further 
comprising: 

a stopper region formed on the top of said substrate around said hill of said first 

materialm- 
an isolation region deposited or formed over said stopper region; and 
at least two polysilicon regions deposited over said isolation region and adapted 

for receiving electrical contacts. 

108- (new): A semiconductor junction device as recited in claim 16, wherein 
said substrate comprises silicon or silicon-on-insulator. 
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1 09. (new): A semiconductor junction device as recited in claim 21 , wherein 
said second materiai is implanted or diffused into an upper portion of a first sidewall of 
said first material and an adjoining portion of said upper surface of said first material. 

110. (new): A semiconductor junction device as recited in claim 21 , wherein 
said isolation regions comprise oxide. 

111. (new): A semiconductor junction device as recited in claim 21 , further 
comprising a stopper region disposed at>ove said substrate. 

112. (new): A semiconductor juhction device as recited in daim 21 . further 
comprising an Isolation region deposited or formed over said substrate region, or over a 
stopper region disposed above said substrate. 

1 13. (new): A semiconductor junction device as recited in claim 26, further 
comprising: 

a stopper region fomied on the top of said substrate around said hill of said first 
material; 

an isolation region deposited or formed over said stopper region; and 
at least two polysilicon regions deposited over said isolation region and adapted 
for receiving electrical contacts. 

114. (new): A semiconductor Junction device as recited in daim 26, wherein 
said substrate comprises silicon or silicon-on-lnsulator. 

115. (new): A semiconductor junction device as recited in claim 31 . wherein 
said stoppers comprise p-channel stopper regions. 
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116. (new): A semiconductor junction device as recited in claim 31 , wherein 
said isolation regions comprise oxide. 

117. (new): A semiconductor junction device as recited in claim 31 , further 
comprising: 

a base contact for the bipolar junction device formed in electrical connection with 
the top surface of said hill of said first material; 

an emitter contact for the bipolar junction device fonmed in electrical connection 
through one of said polysilicon regions with said sidewall of said second material; and 

a collector contact for the bipolar junction device formed in electrical connection 
through one of said polysilicon regions with a side surface of said hill of said first 
material which has not been Implanted or diffused with said second material. 

118. (new): A semiconductor junction device as recited in claim 117, further 
comprising passivation regions configured for surrounding one or more of said base, 
emitter and collector contacts. 
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